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Most published data on oral and pharyngeal cancer relate to men,
and few studies have focused on women. Among these, a re-
analysis of a case–control study published by Wynder et al (1957)
showed higher odds ratios (OR) for tobacco smoking in women
than in men (8.1 vs 4.6). Winn et al (1981, 1984), in an investiga-
tion of women from the Southern USA, found a strong association
with snuff dipping and cigarette smoking, and a protective effect
of a diet rich in fruit and vegetables. A case–control study
conducted in four areas of the USA (Blot et al, 1988), including
352 female cases of oral cancer, showed a strong association with
cigarette smoking (OR = 6.2 for heaviest smokers) and alcohol
drinking (OR = 9.1 for highest level of consumption); the relative
risk for alcohol was of similar magnitude for women and men, but
that for tobacco was apparently higher in women (6.2 vs 2.8 in
men). With reference to diet, an inverse relation was found for
fruit, vegetables, vitamin C, carotene and fibres, with similar ORs
for men and women (McLaughlin et al, 1988). In a US hospital-
based case–control study, including 322 women with oral cancer
(Muscat et al, 1996), a strong association with smoking was
observed (OR = 4.6 for the highest level of cumulative tar), and the
linear trend in risk was significantly higher for women than for
men. In a subset of the same study (Kabat et al, 1989), an
increased risk was observed also with alcohol drinking. A recent
pooled analysis of three case–control studies of oral cancer
(Macfarlane et al, 1995) from the USA, Italy and China confirmed
the important effect of tobacco in the aetiology of the disease, and
showed that the association with tobacco in non-drinkers was
stronger in women than in men. In order to better quantify the role
of smoking and alcohol in oral and pharyngeal cancer among
women, we analysed the combined data from two case–control
studies conducted in northern Italy and Switzerland.
SUBJECTS AND METHODS
The present analysis is based on data of two multicentre
case–control studies of oral and pharyngeal cancer, the first
conducted between 1984 and 1993 in the provinces of Milan and
Pordenone, Italy (Negri et al, 1993), and the second between 1992
and 1997 in Pordenone and Rome, Italy, and in the Swiss Canton of
Vaud (Talamini et al, 1998; Franceschi et al, 1999). These included
195 case women under 75 years (median age 57 years), with inci-
dent, histologically confirmed cancers of the oral cavity and
pharynx, admitted to the major hospitals in the areas under study.
The controls comprised a total of 1113 women (median age 58
years) admitted for acute, non-neoplastic conditions to the same
network of hospitals. Thirty-one per cent of the controls were
admitted for trauma, 28% for non-traumatic orthopaedic conditions,
21% for acute surgical disorders and 20% for miscellaneous other
illnesses (including skin, eye, or ear disorders).
Data were collected by trained interviewers, using structured
questionnaires, including information on socio-demographic
characteristics and lifestyle habits, such as smoking and alcohol
consumption, a problem-oriented medical history, frequency of
intake of selected food items, including major sources of b-
carotene and retinol, menstrual and reproductive factors, and life-
long use of oral contraceptives (OC) and hormone replacement
therapy (HRT) in menopause. Reproducibility of the question-
naires was satisfactory (D’Avanzo et al, 1996a). Indices of retinol
and  b-carotene intake were computed using an Italian food
composition database (Salvini et al, 1998).
For the analysis, controls were matched to cases by age, in quin-
quennia, and study centre. Odds ratios (OR) of oral and pharyn-
geal cancer and the corresponding 95% confidence intervals (Cl)
were estimated using conditional multiple logistic regression
models (Breslow and Day, 1980), including terms for education,
body mass index (BMI), and alcohol and tobacco consumption, in
addition to the matching variables.
RESULTS
Table 1 shows the distribution of the 195 female cases of oral and
pharyngeal cancer and the 1113 controls according to age group,
education and BMI. There was no relation between education and
the risk of oral cancer. Cases reported lower BMI than controls
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(OR = 1.50 for women in the lowest tertile of BMI compared to the
highest one). Compared to never smokers, the OR was 3.63 for
moderate smokers (< 15 cigarettes per day), 4.56 for heavy
smokers (³ 15 cigarettes per day), and 1.60 for ex-smokers. Among
current smokers, there was a significant trend in risk with dose.
With reference to the duration of smoking, the OR was 1.64 for
women who had been smoking for fewer than 28 years, and 5.08
for 28 years or longer, again with a significant trend in risk.
Compared to non-alcohol drinkers, the ORs were 1.45 for women
drinking < 2 drinks per day and 2.74 for ³ 2 drinks per day (Table
2).
The risk of oral cancer increased in subsequent levels of smoking
with alcohol intake, and was also related to smoking across each
level of alcohol consumption. The OR was 3.14 for non-drinking
heavy smokers, and 1.83 for never smoking heavy drinkers,
compared to never smokers non-drinkers; the OR for heavy
smokers and heavy alcohol drinkers, compared to never smokers
and never alcohol drinkers, was approximately 15 (Table 3).
Table 4 gives the distribution of cases and controls by approxi-
mate tertiles of consumption of selected foods and micronutrients.
Green vegetables, fresh fruit, b-carotene and wholegrain foods
were inversely related to oral cancer: the ORs for the highest tertile
of intake, compared to the lowest, were 0.25 for vegetables, 0.58
for fruit, 0.54 for b-carotene and 0.63 for wholegrain foods. Butter
and, though not significantly, retinol were directly related to oral
cancer, with ORs of 1.89 and 1.48 respectively, for the highest
consumption level.
Menstrual, reproductive and hormonal factors are presented in
Table 5. No appreciable association was observed with age at
menarche, menstrual cycles pattern, number of abortions and age
at first pregnancy. Cases reported earlier age at menopause:
compared to women with menopause before 50 years, the multi-
variate OR was 0.46 for those with menopause at 50 years or over.
The OR was 0.58 in parous women compared to nulliparous ones.
The inverse relation with age at menopause was observed in
smokers (OR = 0.4), as well as in never smokers (OR = 0.5), and
was somewhat stronger in women with a BMI < 25 (OR = 0.3)
than in those with a BMI ³ 25 (OR = 0.7). Likewise the ORs for
parous women were below unity in smokers (OR = 0.7) and in
never smokers (OR = 0.5), as well as in strata of BMI. The ORs
were below unity also for OC (OR = 0.73) and HRT (OR = 0.88);
none of these estimates, however, was significant.
Table 1 Distribution of women with 195 oral and pharyngeal cancer cases
and 1113 controls according to age, education and body mass index. Italy
and Switzerland, 1984–1997
Cases Controls ORa (95% Cl)
No. % No. %
Age
< 45 19 9.8 191 17.2
45–54 57 29.2 276 24.8
55–64 72 36.9 332 29.8
³ 65 47 24.1 314 28.2
Education (years)c
< 7 122 62.6 709 63.9 1b
7–11 40 20.5 265 23.9 0.79 (0.47–1.33)
³ 12 33 16.9 136 12.2 1.07 (0.60–1.91)
Body mass index (kg/m2)c
³ 26.30 54 27.8 383 34.7 1b
22.95–26.30 57 29.4 373 33.8 0.99 (0.64–1.53)
< 22.95 83 42.8 348 31.5 1.50 (0.97–2.33)
aEstimates from conditional logistic regression, adjusted for education, body
mass index, tobacco and alcohol consumption. bReference category. cThe
sum does not add up to the total because of some missing values.
Table 2 Distribution of women with 195 oral and pharyngeal cancer cases
and 1113 controls according to tobacco and alcohol consumption, and
corresponding odds ratio (OR) and 95% confidence intervals (CI). Italy and
Switzerland, 1984–1997
Cases Controls ORa (95% Cl)
Tobacco smoking
Never smokers 72 768 1b
Ex-smokers 19 111 1.60 (0.90–2.85)
Current smokersc
1–14 (cigarettes per day) 57 139 3.63 (2.34–5.64)
³ 15 (cigarettes per day) 47 93 4.56 (2.72–7.62)
c2 trendd (P-value) 42.1 (<0.0001)
Duration of smokingc,d (years)
<28 29 138 1.64 (1.01–2.67)
³28 75 88 5.08 (3.34–7.71)
c2 trend (P-value) 55.6 (<0.0001)
Alcohol intakec (drinks per day)
0 32 381 1b
<2 42 339 1.45 (0.86–2.43)
³2 121 392 2.74 (1.71–4.38)
c2 trend (P-value) 19.7 (<0.0001)
aEstimates from conditional logistic regression, adjusted for education, body
mass index, tobacco and alcohol consumption. bReference category. cThe
sum does not add up to the total because of some missing values. dOmitting
ex-smokers.
Table 3 Combined effect of cigarette smoking and alcohol intake on the risk of oral and pharyngeal cancer in women.
Italy and Switzerland, 1984–1997
Alcohol intake Odds ratioa for number of cigarettes per day
(drinks per day) [No. cases:No. controls]
Never smoker 1–14 ³15
01 b 2.25 3.14
[16:272] [5:35] [7:39]
< 2 1.92 2.54 2.04
[27:235] [6:44] [4:22]
³ 2 1.83 11.55 15.41
[29:260] [46:60] [36:32]
aEstimates from conditional logistic regression, adjusted for education and body mass index. bReference category.206 C Bosetti et al
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DISCUSSION
This study, based on one of the largest available datasets on oral
and pharyngeal cancer in women, confirms that tobacco smoking
and high alcohol consumption are the major risk factors for the
disease in women as in men in developed countries. The data also
support the hypothesis that the simultaneous exposure to alcohol
and tobacco has a multiplicative effect on oral carcinogenesis
(Blot et al, 1988; Doll et al, 1993). Elevated consumption of both
alcohol and tobacco produced an approximately 15-fold increased
risk in women. Moreover, this study indicates that oral cancer is
associated with alcohol drinking in never smokers and tobacco
smoking in non-drinkers (Blot et al, 1988; Talamini et al, 1990; Ng
et al, 1993).
However, certain quantitative differences between women and
men are of potential interest. In a companion study on males
(Franceschi et al, 1990), the OR for men was 5.3 for smokers <15
cigarettes per day, and 14.3 for smokers of ³15 cigarettes per day;
for alcohol consumption, the OR was 1.1 for 3–4 drinks per day,
3.2 for 5–8 drinks and 3.4 for ³ 9 drinks per day. The apparently
lower ORs for tobacco smoking in women are attributable to
higher tobacco consumption in males within each category. The
ORs for alcohol were somewhat higher than those of men,
possibly on account of differential underreporting of alcohol
consumption of males and females, since moderate alcohol
drinking is less socially accepted in women than men. Also,
women may be more susceptible than men to alcohol carcino-
genesis (Blume, 1986).
This study confirms (Kabat et al, 1994; D’Avanzo et al, 1996b)
that women with oral cancer tend to have a lower BMI, though this
could be partly a consequence, rather than a cause, of the oral
lesions. Our investigation also confirms that green vegetables,
fresh fruit, b-carotene (Zheng et al, 1993), and wholegrain foods
(McLaughlin et al, 1988) have a favourable, and that butter and
retinol (McLaughlin et al, 1988; Marshall et al, 1992) have an
unfavourable effect on oral carcinogenesis in women. Since the
inverse association of b-carotene and oral cancer risk was weaker
than that of vegetables, it is possible that this association was not
specific, but reflected a generally poorer nutritional status in the
cases. The inverse association with wholegrain foods can be
explained by their high contents of several micronutrients and
fibres with potential favourable effects on cancer risk (Chatenoud
et al, 1998).
The direct association with butter was also found in a study of
both males and females which included part of this dataset
Table 4 Distribution of women with 195 oral and pharyngeal cancer cases and 1113 controls according to approximate tertiles of consumption of selected
foods and micronutrients, and corresponding odds ratio (OR) and 95% confidence intervals (Cl). Italy and Switzerland, 1984–1997
Frequency of consumption c2 trend
No. of cases:No. of controls ORa,b (95% Cl) (P-value)
123 2 3
(low) (moderate) (high)
Green vegetablesc 47:199 70:469 48:407 0.59 0.25 25.5
(0.37–0.96) (0.15–0.44) <0.0001
Fresh fruit 57:176 50:297 88:640 0.66 0.58 5.7
(0.40–1.09) (0.37–0.89) 0.02
b-carotene 95:327 46:380 54:406 0.55 0.54 6.8
(0.35–0.85) (0.34–0.86) <0.01
Retinol 44:388 68:364 83:361 1.50 1.48 2.8
(0.95–2.35) (0.95–2.31) 0.10
Wholegrain foodsc,d 69:457 10:134 – 0.63 –
(0.30–1.32)
Butterc,d 39:393 40:198 – 1.89 –
(1.11–3.20)
aEstimates from conditional logistic regression, adjusted for education, body mass index, tobacco and alcohol consumption. bFirst (low) tertile of consumption as
reference category. cThe sum does not add up to the total because of some missing values. dBased on 79 cases and 592 controls.
Table 5 Distribution of women with 195 oral and pharyngeal cancer and
1113 controls according to menstrual and reproductive and hormonal factors,
and corresponding odds ratio (OR) and 95% confidence intervals (Cl). Italy
and Switzerland, 1984–1997
Cases Controls ORa (95% Cl)
Age at menarchec
<15 157 884 1b
³15 38 224 0.67 (0.43–1.04)
Menstrual cyclesc
Regular 181 1002 1b
Irregular 14 102 0.97 (0.50–1.86)
Age at menopausec,d
< 50 100 554 1b
³ 50 53 420 0.46 (0.30–0.70)
Number of birthsc
0 49 172 1b
³ 1 145 931 0.58 (0.37–0.92)
Number of abortionsc
0 145 793 1b
³ 1 49 309 0.92 (0.62–1.37)
Age at first pregnancyc
< 25 89 521 1b
³ 25 62 435 1.03 (0.69–1.56)
Oral contraceptives usec
Never 180 1002 1b
Ever 15 107 0.75 (0.38–1.47)
Hormone replacement therapy
usec,d
Never 136 701 1b
Ever 17 67 0.88 (0.45–1.72)
aEstimates from conditional logistic regression, adjusted for education, body
mass index, tobacco and alcohol consumption. bReference category. cThe
sum does not add up to the total because of some missing values. dPost-
menopausal women only.(Franceschi et al, 1999), as well as in a multicentre investigation of
laryngeal and hypopharyngeal cancer (Estève et al, 1996); other
studies have reported an increased risk of oral cancer in women
associated with total fats and saturated fats (McLaughlin et al,
1988; Marshall et al, 1992).
Scanty information is available on the potential role of repro-
ductive and hormonal factors on oral cancer risk. In this study, the
only such factors significantly associated with oral cancer risk
were parity and age at menopause, (Baron et al, 1990) which are
inversely related to tobacco smoking. The risk estimates for
exogenous hormones (OC and HRT) were based on very few
exposed women, but, as for gastric (La Vecchia et al, 1994) and
colorectal cancer (Fernandez et al, 1998a, 1998b), the findings are
reassuring.
A possible limitation of this study is the use of hospital controls,
since smokers may be admitted to hospital more frequently than
non-smokers (La Vecchia et al, 1988). This potential bias,
however, would lead to an underestimate of the strength of the real
association. The use of hospital controls should reduce recall bias,
and increase the comparability of information obtained by cases
and controls (D’Avanzo et al, 1996a). Among the strengths of this
study are the practically complete participation rate, the similar
catchment areas of cases and controls, and the large dataset in
Western countries.
In conclusion, the results of this study are in broad agreement
with available data, mainly from the USA (Winn et al, 1984; Blot
et al, 1988; McLaughlin et al, 1988), indicating that, despite the
much lower incidence in women than in men, the major risk and
protective factors for oral and pharyngeal cancer are similar for
both sexes, with a predominant role of tobacco and alcohol. In
terms of population attributable risk (Bruzzi et al, 1985) tobacco
smoking accounted for 44% of all oral cancers, alcohol drinking
for 46%, and the combination of the two factors for 69%. With
regard to diet, the estimated population attributable risks were
46% for low vegetable, 16% for low fruit, 22% for low b-carotene
consumption and 24% for high butter intake.
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